such that a wave incident in port one couples equal power into ports three and four but none into port two (see Fig. 1 ), Hybrids are classified according to the phase shift between the two outputs.
There are two basic types: 180°hybrids and 90°(quadrature) hybrids. The latter are also called 3-dB directional couplers.
The increasing use of thin-film microwave circuitry has created a need for small, low10SShybrids which can be easily fabricated on microstrip.
This has led to the introduction of this new class of directional couplers. Interdigitated microstrip couplers consist of three or more parallel striplines with alternate lines tied together (see Fig. 1 Therefore, some of the crossovers were made at the center of the coupled section rather than at the ends. This layout also makes possible the use of multiple crossovers, reducing bondingwire inductance.
Extensive tests were made on the coupler. Figs. 3 and 4 . Imbalance, the ratio of outputs, was less than 0.25 dB between 2.4 and 3.6 GHz (see Fig. 3 ). The insertion loss referenced to a 50-ohm system was less than 0.13 dB between 2.0 and 3.9 GHz.
Some of the results are shown in
This includes losses due to mismatch and finite directivity.
The directivity was above 27 dB for the whole band. The return loss was over 25 dB between 2.2 and 4.0 GHz (see Fig. 4 ). Most of this mismatch was due to the transition between the stripline and the coaxial measurement system since standard commercial connectors were used. The irregularity of the curve in Fig. 3 
